
Accelerating the SIVIA algorithm with 
GPUs

Ander Gray
UTC Compiègne



Why?
Interval methods often have exponential complexity
Limits the size of solvable problems

But parallel resources are abundant
Can interval methods be adapted to parallel 
computation? Tiling produced by SIVIA

French national GPU cluster
~ 86,344 CPUs
~ 2696 GPUs

~28 petaflops per s





















Julia + IntervalArithmetic.jl + 
CUDA.jl demo



From “An Efficient Implementation of SIVIA Algorithm in a High-Level Numerical 
Programming Language ”, Herrero, Georgiou, Toumazou, Delaunay, Jaulin, 



NVIDIA V100
~0.014s

My laptop
~ 1.5s

IntervalArithmetic.jl IntervalArithmetic.jl + CUDACODAC

My laptop
~3.6s 

Localisation example



Error CODAC JULIA CPU JULIA GPU Speedup

0.01 3.19s 1.4s 0.016s x87

0.001 27.97s 12.2s 0.044s x277

0.0001 303.78s 238.1s 1.2s X198.4
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